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Effects of intercropping green manure forages and nitrogen-reduction
on corn yield and soil fertility in Hexi Qasis Irrigation

LU Bing-lin"?, BAO Xing-guo'*, ZHANG Jiu-dong'"*, YANG Xin-qiang'*?,
YANG Wen-yu'?, LI Quan-fu'?, CAO Wei-dong’
(1. Institute of Soil , Fertilizer and Water Saving Agricultural , Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China;
2. Scientific Observing and Experimental Station of Arable Land Conservation and Agriculture Environment ( Gansu) ,
Ministry of Agriculture , Lanzhou, Gansu 730070, China;
3. Institute of Agricultural Resources and Regional Planning , Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: To study the effects on corn yield, economic benefit and soil fertility in different proportions nitrogen-re-
duction by the planting system using two kinds of leguminous green manure forages, needle leaf pea and hairy vetch inter-
cropping corn were employed for duration of three years in Hexi Oasis Irrigation. The results showed that effects from ap-
plying 90% of the fertilizer amount that farmers often used were the best in corn/needle leaf pea intercropping system,
which though resulted in a corn grain yield loss by 0.63% , not at a significant level. Nevertheless, this helped addition-
al harvests of needle leaf pea grain by 1 987.34 kghm ™2 and needle leaf pea hay by 1 374.35 kg*hm 2. The economic
benefits were the highest, reaching 36 364 yuan*hm~2, 18.05% higher than that of the farmlands farmers often fertil-
ized. Corn grain yields with nitrogen-reduction treatments were all lower than those with often fertilization in corm/hairy
velch intercropping system. But reduction in yield was minimum by only 2.76% less, reaching a yield of 14 263

kg*hm ™2 using 90% of the nitrogen fertilizer farmers often utilized, not at a significant level. This caused additional
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harvest of hairy vetch hay by 3 175.47 kg*hm~? and the economic benefit was the highest as 32 136 yuan*hm™?,

4.33% higher than that of the farmlands farmers often fertilized. With these two kinds of planting systems, the contents

of soil organic matter, total nitrogen, available nitrogen, available phosphorus and available potassium were not signifi-

cantly different from those with often fertilizations by farmers. It could be seen that the intercropping systems of corn/nee-

dle leaf pea and com/hairy vetch could reduce 10% of the nitrogen fertilizer use and the economic benefit of the former

was higher than that of latter in Hexi Oasis Irrigation.

Keywords: green manure forage; corn; intercropping; nitrogen-reduction; economic benefit; soil fertility
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Fig.1 Corn grain yields in com/needle leaf pea intercropping system
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Fig.2  Corn grain yields in corn/hairy vetch intercropping system
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Fig.3  Green manure hay yields in corn/needle leaf pea intercropping system
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Fig.5 Green manure grain yields in corn/needle leaf pea intercropping system
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Table 1  Soil nutrients in corn/green manure forage intercropping system after three years

o AL Eoe) Bl AR R
5 Jb P . - . ) .
OM Total N Available N Available P,0s Available K,O
Number Treatment » 1 1 O )
/(g kg™") /(g-kg™") /(mg-kg™") /(mg-kg™") /(mgkg™!)
1 CK 20.619a 1.226b 57.097b 29.546d 179.081c
2 Niow 21.427a 1.292a 76.524a 63.671a 189.844ab
3 Nos P 21.591a 1.289a 80.352a 58.631ab 193.713a
4 NogoP 21.226a 1.293a 77.952a 58.325ab 190.016ab
5 NgsP 20.982a 1.266ab 73.536a 56.418bc 184.172abc
6 NgoP 21.023a 1.241ab 63.396b 55.081be 183.106bc
7 NoP 20.892a 1.229b 57.727b 50.619¢ 181.466bc
1 CK 20.619a 1.226b 57.097¢ 29.546¢ 179.081¢
2 Nio 21.427a 1.292a 76.524ab 63.671a 189.844ab
8 NooV 21.551a 1.306a 81.943a 62.984a 193.076a
9 NgoV 21.355a 1.302a 80.870a 62.640a 192.13a
10 NV 21.261a 1.281ab 76.109ab 62.182a 185.460abc
11 NeoV 21.054a 1.256ab 74.654h 57.602ab 182.077be
12 NoV 20.980a 1.230b 73.033b 55.082b 180.845¢
F2 EREEZIBAERAYEZFHE/ (T -hm™?)
Table 2 Economic benefits in corn/ green manure forage intercropping system
A A A T gwsmE | 3P mRRIm
— I ooy UPPSECE e SEF gomie
2011 output val 2012 output val 013 vl Three-year average Annual increase ; ) Compare with farmer
oupt vittue ouput vitue output value annual output value cost g often fertilize
Number Treament e e e e e e e o
BV N G A EKk G &t EKk G &t EX G &t G 3L Chemical year I N Increase
Com reen Total Com reen otal Corn reen Total Com reen Total reen T 1e'm'lca average  lCrease extent
manure manure manure manure manure fertilizer jncrease revenue Jo
0
seed net income
1 CK 21721 0 21721 24385 0 24385 16932 0 16932 21013 0 21013 0 -2804 23817 -6987 -22.68
Nigp 27891 0 27891 35498 0 35498 29021 0 29021 30803 0 30803 0 0 30803 0 0

150 -8 3635 5553 18.03
150 -173 36364 5561  18.05
1500 -260 35659 4856 15.76
1500 -347 35357 4554 14.79
1500 -1733 28600 -2203 -7.15
1500 -173 32136 1333 4.3
1500 -347 31092 289 0.9
1500 -520 30235 -568 -1.84
1500 -693 29415 -1388 -4.51
1500 -1733 25388  -5415 -17.58

H ERKFRL 2.1 JG-kg™ A BT ASFF 1.2 J0-kg™ ' AFRL3.0 JC kg™ P T 4.0 0 kg™ s BE AT 1.2 J0 kg™ FP T 10.0 G kg~ '3 4%
NEFEES T9% 1 500.0 JC-hm ™2 fLHE N 4.62 Jt-kg™' P05 7.14 JT-kg™ o

NosP 28228 8216 36444 35696 7381 43077 29173 6031 35204 31032 7337 38369
NooP 27823 8634 36457 35008 7647 42655 29015 6553 35568 30615 7676 38291
NesP 27712 8740 36452 32861 7632 40493 28523 6678 35201 29699 7800 37499
NP 26933 9382 36315 32067 7975 40042 28175 6681 34856 29059 8052 37111
NoP 23088 5723 28811 25353 6332 31685 19023 5641 24664 22488 6480 28968
NooV 28289 3746 32035 33473 4200 37673 28093 3486 31579 29952 3811 33763
NeoV 27213 3836 31049 30930 4227 35157 27843 3589 31432 28662 3884 32546
10 NpVo 25617 3674 29291 30440 4533 34973 26728 3554 30282 27595 3920 31515
11 NeoV 24597 4376 28973 28602 4240 32842 26151 3600 29751 26450 4072 30522
12 NoV 21914 3863 25777 24365 3880 28245 18813 3531 22344 21697 3758 25455

Nl B R e o]
EE8EE£88E8888-=-°

Note: Corn grain 2.1 yuan-kg™'; Needle leaf pea straw 1.2 yuan+kg™'; Grain 3.0 yuan-kg™'; Seed 4.0 yuan-kg™'; Hairy vetch straw 1.2 yuan-kg™';

seed 10.0 yuan-kg™'; Labor cost of green manure sowing and harvesting 1 500.0 yuan*hm™2; Chemical fertilizer N 4.62 yuan-kg™'; P,0s57.14 yuan-kg™!.
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